Effect of O6-chloroethylguanine DNA lesions on the kinetics and mechanism of micronucleus induction in vivo.
The aim of this work was to determine the kinetics of micronucleus production because of an increase in O(6)-chloroethyl guanine (O6-ChlEt-G) DNA lesions in murine bone marrow cells in vivo. We increased the frequency of O6-ChlEt-G lesions by pretreatment with an inhibitor of O(6)-methylguanine-DNA methyltransferase (MGMT), O(6)-benzylguanine (O6BG), and subsequent treatment with bis-chloroethylnitrosourea (BCNU). The kinetics of micronucleated-polychromatic erythrocyte (MN-PCE) induction was established by scoring the frequency of MN-PCEs per 2000 PCEs in peripheral blood at 8-hr intervals from immediately prior to treatment to 72-hr post-treatment. We examined groups of five mice treated with (i) dimethylsulfoxide (DMSO), (ii) O6BG in DMSO, (iii) BCNU, or (iv) O6BG in DMSO plus BCNU. The data indicate that O6BG pretreatment causes: (i) ían increase in MN-PCEs induced by BCNU, (ii) a delay in the time of maximal MN-PCE induction produced by the different BCNU doses, and (iii) an increase in cytotoxicity. These data confirm that O6-ChlEt-G is a lesion involved in DNA break induction and in the subsequent production of micronuclei, and also that these lesions seem to be stoichiometrically reduced by MGMT. These data also show that induction of MN-PCEs by BCNU is delayed by pretreatment with O6BG for more than 6 hr, perhaps due to the time required for repair of crosslinks derived from O6-ChlEt-G and/or for DNA duplication, which is required for adduct transformation into crosslinks.